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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
which can improve element characteristics. 

SOLUTION: The semiconductor device Is provided with a substrate 
21 having a projecting semiconductor element region 23 and a gate 
electrode 26 which is formed on the upper and lateral side of the 
element region 23 with gate insulating films 25a and 25b interlaid. In 
the element region 23, a source region and a drain region are 
provided separately from each other so that a channel region is 
formed opposite to the gate electrode 26. At least one selected 
from the group consisting of the film thickness of the gate insulating 
films 25a and 25b, the material of the gate insulating films and the 
material of the gate electrode is different between the upper side of 
the element region 23 and the lateral side thereof. 
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Iff 1 0 1 gftiay- hmm(om^m^mm<o±m 
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"So 

^ x^\cmm^tix\.^:h:iti:wmt't^n^^i ifc 
[ffjRJii 3] S9ia^^ii^i^f9ifimi75^m3^i9' 

a^^^J'iJ^ h^-Zl^d^^tt fttj|B::i>'i$^i5' 
h 4^-/i-^a«>3Z.^ J^oStlE^-i^lg^^^M L/C— 

Y\^^-^w^hi^^\i^\zm^\^xRx:^msr- 

^-^^^ hBB«ai:g^«L5tt5[|3y->^^«c*:fcJ:3:S5fSK 
- \^n.mt$i^\Pi\^x^^^^;\^iS.t^mj&^ti^^o\z,:/ 

5(7 I 0 0 0 1 1 
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[0 0 0 21 

m2 2 \z.77^irX 0 ^MWm^ 10 1 Ai\z,^- h 

mm^x 0 2€r:fM,ry- hm^i o 3}5^^^^nTjo 

[0 0 0 3 ] ^OJ: 5 /.^«3^Jc:|ol^ri^, ^^cr)«ffl>fb 
LT^- hlfejgJKl 0 2 0JKii:^*a*Stg 

10 1 ^<D^nmm&iim\fhf\.h. hjfeei^i o 
[0 0 0 4] ^1^. '^nmmm^m\^xyt. m^<owm 

*i^*SSl o 1 borate hv;t> y >':5^lcJ:S y-^m 

[0 0 0 5 ] ±fBoPp1M<l:#it,Ur. ^^fj:^m^(0^ 
mt^l^^^f^^\Z.. m2Z (A) ^0^^2 3 (B) \Z. 

S (fl^Jx.^f, #580^6 4-4 2 1 7 6-i-^«, »SBS6 

4 - 2 7 2 7 0-§-<i^^) o :iOMOSJF^ Vv>;:^^ 

^tcj; i?£b^l 0 5 a ^O^^I^tCj^M^^^ 

110 ^Jl[a^>52^^. (^3^5 10 5a (T^Ji^^lU^ttD^tC^^ 

hJfeJi^Ml 0 9S:^r-UTy- h@@l 0 6 S:^ 40 

1 0 7XU^ Ku^vliSi 0 8^?^fiS:-r6c^{cj:t)« 

[0 0 0 6] ro£b^ h^>'v^;3^^^^-*5v^Tf^. 

10 5a \>mmt^hwx^^^^m 

{cj:D-r-<T^^{l:-r^J:5(c. £b^ 1 0 5 a 
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mdE:d5dhfBi 0 5 a*ffi*:d£tt-5fc«e), fi!lffi«7>m»S 

[0 0 0 7] 

[0 0 0 8] m2tC. bnmi 0 6X-^t>inX\^^ti: 

v^£b^l 0 5 a coii^. -TJ^^t^-fey-- hm^i 0 er-Si 
1 0 iBlXJ^ Ku^ v|i«i 0 8<r>Pfl"e^'?v^;:^7U— 

[0 0 0 9] msjc. ±15^- hmffil 0 6-esii9S* 
y— ;^|SJS&i 0 7 (0:3^ip]{cfRj;5>i^, y— bumi 0 
(om-^iat. y— ;^^iSi 0 7- Ki/^ v^iSi 0 8;^ 
[0010] *:^|^f^;d>^>S^l::ffi;^T?!^^nfcit>or* 

s s :i ^ ^ @ w ^ -r So 

[0011] 

hm.m.t. muy-bmM^mA.xmum^mMi.<o±,m 
^'r^^^<D\^^xh'^xmm^^^^/i^m^(7>T\zj^f& 

[0 0 1 2] *^§g(7>m2(7)^!^r^. fiJ^^feCO^iS^z^^ 
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[0 0 1 3 J *^M(7>«3 0^8^f^, di?l^4*0*2Sfl^9S 
[ 0 0 1 4 ] *M0JO«4O^5^J:i, db?^4^<Z>^a»f*:3R 

^—hmmm^i!t\^xm}g^^nfzL^—hmMt. mu^ 

[00151 

W^2/'2 (es - i^F/q- Nsub) (D 
0:7ac/U:^?gte (eV) . € sJ^4^^^S«<^fl^^ 
(cm-3) T-*>-5o ) 

^:!r\^xmi&^tit:i^-b^mt. mu^-hmm^^ 
AjX'mum^miSi<o±m{z,^^^/i-n^^Mf&'r^x o 
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10 0 161 *^8^COm6CO^PJI;i. i£b?^)t^0^^^2^^ 

^-v^mm.'^'^tx.xw^f^^MzL^—vw^h. mum 

'T-mi^Mz.itmuy- hmmt^\^\^x^^^^/i^mi&^^ 
mm\.xsLXj'mu—M<D=i>^^ bmrnt^ti^ni^m 

tmm\.x\i^ts:\i^^tLm:\^\t-<m^=^iy^ humtrnf^ 

I 0 0 1 8 1 

T«^. v-y=i>'S«^. *fe)itii-btc^>'y 3:^jR^o^* 

ftflB^J^^RUytSO I (Silicon On Insulator) S*S^ 

UThi. ^y^xy^^-, ^!;:/'7^v. ^\^ir:^'ri^. m 

o S i 2. WS 12. T i S i 2^S:ffi<'^S-i::&^"t^^ 
2. 7i< y ^r^', /J^n^^y (BPSG) 
[0 0 191 *5Sl^omiXt;^® 3(Z>5l?gtc*5WNTJ;i, 

5(7 ^^dj: f??g^$ixsy->^xtj«Ku-f vaaa^^fi. 



[0 0 2 1 ] ml^U^m3(7>^!8JCjo^^TI^. 

Cixfci:!?, h^@T^c:fct^S^^:^f^>^/^— 
^}^< Loo. ^-y^yu^M;&^ibiSi^-gi*K{-lfi:mS^?i^ 
7^ v- ^ ^ ^ i^ t;i< I ^ /i^M^ ^ *5 i t 
I0 0 2 3J ^fc. m i.S:t/B3 (7:>^5^{cj:m^. y — 

titcj: l3M^-r^>/i^^^^?i]®J-rS^^:5^r-^So ^ 
t;«^I3©Jc$5V^Ta<^S<l: 5{cs^-rSo 

[0 0 2 5] *^igom2(75«igtt. 9R^«0±S{C 
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«J*^ns h^>'v>;^t^(D#tti)^*?^^SCi^«:4#^^:b 

Ti^^So 5g^^^<75±ffitc«ri«;^tLS h^v^;^^^^^^^, 

Afls:W{cf:J=r-.-^--:Sp{c«^$nS h 

^ vv>;^^?i7>#tt^^x.Sc:^{;iJ: 9. t^^oh^vi;^ 

[0 0 2 6] ^^mi&±Mt^hmm\z,t>tL^xmf&^f\^ 

[0 0 2 7] ^fc. r:(7>=r— -:h-:gi5t-«jS^tbS h^V 

20 \t-<X. ^—vmM<T:^^Ut'^'X^ < . ^-y^^/i-^om# 

mm±i^mmrr^t. hmHo^^kjc^-t-sf^^^ 

b <r>mm\z ^^x^^< lt 5 o 
[0 0 2 8] ^<7y^of^WiY^m.m<o^tx. zn^-r-^ 

f^\m^W}^^n o^t t^x^ So 

[0 0 2 9] 4c^PJom4^U«||5(7:>^8g^c:^V^r. K 
t^'<>'-gS«o{i!J^{c?l0^i-S#feSlK^bri:i. ^Yk^^ 

m<Dt^mti.x\t. v-y ^rv^^^v^sc^i&^r-^ 

So 

[0 0 3 0] m4Rv^m5(Dmm\z^\r^x. -^mmz 
mt^mm^ti. £bj^4feo^-^ii^(z>i!iiw]65w^ 27" 2 

-DV) . 0Ftt*m^z^S«(7>:7:^/P^mtt (eV) , 

esn^mi^mm<DmMm {yr'yyv/ cm) , xtj« 

Nsub«^*«^*S«^^*«i^»ft (cm-3) T-*>So ) 

^^JSJ^-rsr ^^4^m^: UTv^So 
[0 0 3 1 ] ^^^^oflw^ri^^JSJ^-rsJ: 



[0 0 3 2] ^ti. ^4^r/m5 6o^|^^c*5l^r^^. db 

(0 0 3 3 1 r^0ffi^^c*5l^rt>, K^-r>'^^;&>b# 
[0 0 3 4] jgXT, ;*:^8^0^Jt«riJiS:|il®^#BauTA 

[0 0 3 5] immmi) ^^m<ofsi<o^m 
So s-r, m (A) (c;^-rj:5tc. v'y=»>'Sffii± 

T/J? y v^y cirv^S ^J?^ 2 O 0 nmSSjf^^-r-So 0: 

i.^T% ^(o±{zmm\z,itm^^nfiimm^m\^^xiyv =^ 

[0 0 3 6] y 3 >Kii^JK4 ^ y y 3 viB 

'e^iJx.f^^;«:t±-<::d-Vais/5=->'^ (R I E) 
Sr*lfiii-6o ^toft, 01 (B) {c^-fctplc. ISDSp 

6(C:|o{tS v-y =r>^^{t;^2^NH4F^?S^^Cj: 59 1^ 
^-rSo ^\i^X. i/y =r>'^^l::im4^-^>^25^ ^ UTR I 
E ^OH^tt^ ^ ^SSrlH t 9B^5>il^« tfn^ 
7 «r«?i|:tl^ 5 0 O n m§i£<7>^$ r-J^^Sl-t- 

So 

[oo3 7]^k^c:, ^^y ='>@^<i:^4^NH4F^?g# 

i^r. v-y ^^x^-fii^s^i^^ 1 0 nmgffi?^;S:-rSo 
[0 0 3 8] 0c{c. lii 1 (c) {c^i-j: p tc, {b^^S*?^ 

rSi 02 9^1 /im^SitS-rSo ^ffl*ts 
i O2 9 ^SfStt^^rv^iy^^'^fe^. CMP (Chem 
ical Mechanical Polishing) ^O^'&iSr.ffi l^T, ^y 
t^y 3>'^3<Z)^®35«Bffi-t-5*-e3l5^^x-<5.i5r 5p 

m<k-rsp ^LT, swL/c3^?y i^y 3VS3*:. mx. 
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f^CDE (Chemical Dry Etching) ^O:^^^^ l/^Tf(] 
it-rSo gl2 (A) tC;^-rJ:5tC. NH4FSf 

-^^i^'l-^g^^^^ffifCl^Lr, ^ij;tl^ 3 0 0 nmSS^^l 
^iir. 5^-t^>i'i-li«^?'^-5diMi^y ^'^^l 0^?g^-r 

[0 0 3 9] 112 (B) O^ffi0tC;^-rj: 5{-> 

^ 1 0 nm(0^@?>fkmi 1 ^J^^U, -^rco^^^f^-t^. 

10 0 4 0] ttjlBi^v?;^ h^^-7;^^^br. m 

— e-v^UT. i£bM^/y =i>'^l 0i^{c:lI4{C:^-rJ: 5 
?^jrii5»«^*i£ife^ati 3^fl0^-rSo 
[0 0 4 1 ] ^60^. h^*l^*U. ^riJx.l^NH 

sftSiK{iife^jcj;i9dbs^^y ^rviFB^Etc, mx 
s. K-^T'Lfcjj^y s^y ^rv-^i 5^^^ 

f^^-^Lr. mz (A) J: 5fw. hlE^^?F0 

[0 0 4 2] mz. 113 (B) y—hm. 
i>> tOiMv-y =':^p^a5T*g^-rsr ^/^< . dbSv^y^^' 

[0 0 4 3] ^o^. il«toxS{cj: i?, -e^iix-l^^ffitc 
40 ^/y =1 v®^>fbmS:CVDfelcj; t)it«L. ;itttcy-;^ 

So 

[0 0 4 4] meiz.^ ±Ucr>Xoiz.i.xi^m^infzm^ 
«SMo;pM®«ri X 1 o^^cm-^ma^Abfcto) 

o^^^^/^fttc^-rsggmffio^^b^^.^-To ^/c. its 

tS^ 1^ C^SSo^SE^S: 1 X 1 0 1« c in'^mstmp< u 
5(? /cig^t^'T— i5^fc0 6jc#nB-r5o mefi^hmhit^ti^x 
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[0 0 4 5] ^Tt. m7\Z. ±,t^(DXo\Z\.Xi^m^tl 

t m cmm,m<D:^n^ ^ i x i o c m-^m^m?^ ufc 

^ 1 X 1 0 1^ c m"^gS*A \.tz.^^(0^—^^m 7 

10 0 4 6] us (a) {^*:^B^om2(D 

-To *^M^jT-i^. ^^«^atg2 1 ^ ur pMv-y =r>' 

r:j3|?, Da^2 2d59S^4>M^«{C^J^;U> db^2 3i)i 

fc. di^ 2 3 CO p 5 X 1 0 1^ c m'^g^ 

O. 0 5 j:z mJCji^^Jc^ ttri^^o 

[0 0 4 7] [M]^2 2±tCj^. #fe/^^2 4 ^ bTJ?^ 
0. 3 ixTxi<OS i 02:5^Sa6iZ^^n^ J: pfcLTff^jS^ 

nn^So £b^2 3(^>jiffiat/<ai®^c(^, -^^'-h^Sie 

^^2 5 0J?${^. _bD5 2 5 ad^l 2 n 111^:^^19. {10® 
2 5 b:&^6 nmt^fcSo «feiie^2 ^mi^— V^WMZ 

p^CbT, *^l^(7>m2 0^|^tC}&>;6:^Sii£^<z^^g 
[0 0 4 8] US (B) 1^0 8 (A) h^:^-:^;:^ 

2 3f^{C^^-r6^^|I^C0i^:;6^ 19 ^^UTl^^o 08 
(B) 3&^bi)-;d>S J: 5 (c, d]ba5 2 3 0±®o5pmffl** 

co^^^«60#u5 1 ;6ittoffi5.r;^=i— ^ 2 7 {cfcfc-<r 
/h^i/>o corral, r CO h^^'^/j^^^t^^^^l^, -i^ 
-tg2 7(7> h^:^v^;;^^co4#{4{cSiE^ix-6o ^bfc. 
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[0 0 4 9] ;ir:T% dhu^^-r^^mwrnmc^^m^ 

ttjtMOS^ V^;^;^^C0AMW* Ki^-Y i^^dfE (I 
d) -^-h^ffi (Vg) «te^£r09{c^-ro 09 (A) 

10 0 5 0]—:;;^, ^—t—%(n>^—V'mM<n>^^^tit'^ 
(B) Jc;^i-J:5Jc?fe6o 'tfiif^'h. B9ffi3&Mg:<. bd^ 

tt{^ii9 (c) {ci^-r J: -r^^^-h. m9 

(A) ^U^li9 (B) (Dm^mm^Mti:^tzX^\z^J: 
[0 0 5 1 ] UStC^-rWi^^T^^-e-f^. db^2 3llO®t- 

[0 0 5 2] gl 2 3 {Z.TT^-rmm.. 'Tf^f^'h^t^^^im'BLV^ 

i»*S«to^M^^S*:d^J: 0»i.^^^*r-a 9 (B) (7> 

[0 0 5 3] Si O'-Sl 2«:*^gg(^m2 
;6>-5*»{z^^SOfao|glifi0iJSr;^-r»fffi0r-^So Si 
OXn^ iQ3SP2 3 Ji®Jc^^$iX3ty- h*fejSJg2 5 a 
co^^d^e nmr-^J9 . i£bSl5 2 3 telD§{Cj^/|g ^nfc^- 
hSfeiitM 2 5 b (O^gi)^ 1 2 n m-e*>So ^(Om^Ti. 
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[0 0 5 4] 01 ix\t. £b^2 3±m\z.mm'r^^— 

2nm<Di^v ='>^m<tm^m^^. ih^2 smm^zmfS.'r 
^-^^^ h*feii^^2 8 b ^ br, it^m^fiw . 5xh^ 

^^2 3iMm\^mf&^thf:i^- hi&mmz 8 bii^ih 
a 2 3±^\zj»^^ixrz^- bi&mm2 s a <om2m<o 
itmMm^^'r^(Dx. =^—r-^2 7\z.m^^^th^h 

5o ?Jt*5. ft«BtttcPp1®;^^i^ixjii!i95 2 SiilBiJ^ri^^-t- 
S^J^- hte^J^2 8 b oJKff^Sf < br. J:!?^— :^- 

[0 0 5 5] Z.(Dmmxn. hjtei&IK2 8 a^tJ«2 

8 bo$t*^f*^M?i^s J: "^mmt^^^n^h 

8 a <i: ur^^i; di® 2 3{ii®jcjF^jS 

-r^^— h*fe^iK2 8 b ^ ur->y =r 

So ^i^*5. hmmim2 S aLlBLrj2 s ho:>WPc\^. > 

mtR.i.xm^'B^io^^:iti)^xt^, :i<Dm^. y—h 

mmm 2 s a ^tj« 28b (Dmrnit^Mizma-r^z. t i)^ 
[0 0 5 6] mi 2xn. 3 jiMjc^g^-r-s^— 

hm@2 9 a ^ LT, y :7'Ufc/-J?y y 

ffll^. d}i95 2 3ttf)©JC:j^^-t-S^- hm^2 9 b b 

2 3_bDi^tJ«{iogD(c:j^iS:-r5y- hiteSJK2 O aXtl^2 
0 bOM^f^^{C6 0 nmX^^o 

[0 0 5 71 £b§B 2 3 ±mRxj^mm\zm 

f^^flX^^^y— hm@2 9 a JIU^2 9 b (DU^<Dit^ 

mmt£hn 2 3±mxm)&^ti^ h^>'-:>;^i^cor^fflj: 

dhn2 3±^xmf^^ix^ h9>'-:^:^i^<D!^i^i>^ 
3t»/^S9 (A) £h^2 3±mRXJ^m 

(B) ic^-TJ: 5{c;fc6o 
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[0 0 5 8] ^(D^ittc:Jol/NTI^. dh^2 3±mRX^m 
m(D^-\^m,^<oUmtmtj:^X\^^in\JMi< . Tj^yv-y 

[0 0 5 9] mi 2 \z7r^'f^m'=F\^. mi 3 

(A) -013 (D) tc:^i-xgk:bfcd>ori5!ig^tL 

^C. h^ii^^3 0 a ^ LXJ^^ 1 2 nmc75^m<l^tC 

3 0a±{C. hSS2 9 a ^ LTCVDfetCj: 19 y 

'T'Ufci^^ 2 0 0 nmCOTjfy y ::i ^^^^^i^^ 
-rSo C VDfetCj; !9Ji[$ 2 0 O nmCO^xy =1 

>'@^fl:m3 i^j^jiiJc-rSo 

[0 0 6 01 »sci^t». y:t h V ^9y>f-m\^J:y)m 

1 igraij/^Vij^-rso ^sfei'^T*. His (A) iz^-rx^ 

\z^ i^-c:^:^ hm^m^l^tims :^y^i^if\^tz%^^) 

20 m\'cm3 1 ^'^T^^xzx^x'R I EifeT-/i^y v-y ^i^m. 
m^mYAz^^iy^) ^i^m^cW:. ^^^"^^^^21^=^ 

s/^v-^i-So ^i»fl!:Sffi2 i^^j/^^-i/i-S^^W: 
0. 6 /zm(c^3£-rs. 3^^:13, fRKft:{cj:S->'y ai^K 

y y 3 vaS.O^^^ffS® ^ m B#tc;(jDX-r S c ^ 

[0 0 6 1 ] mi 3 (B) 5 {c, ^ffigfl- 

tdJ: f^^Sfcy-- V^^mM3 Ob t X^Xm^ 1 0 nmO 
t3-^ii:So mi 3 (c) 5 tc. R I E 

m\z.x,^:x.y^y<y^:^^^^x. ^mwm'^iKom^ 

OjS^^^bO, 3 ximOJ^^^-ev-y a^'K^fliJ^S 2^ 

^-To rco^^. Tj^y s-y ^vmio-vy =i^-K-fk:jg3 
[0 0 6 21 S^Jw. ^<r>}:,\zowx>Wi^tL\i.:^^'^y^ 

y >':^^&{C:J: t? 1 0 0 nm(D^>'^;:^7'>'5^y i^>r 

KS3 4^?gi*U7t^. 7^:^ h y y^^:7^«-ife{c:j: 
— >'lc:(jDX-r5o ClOj: 5tcbr0l 2{c^-r«ag<05B 

[0 0 6 3] ^fc, S 1 3 (A) -C'^t'— f>^^2 9 a T 
^STJ^y v-y =»:^jg^?^^L/^l^35\ ^>-6V^«:lil3 

(c) r-7j?y ^xy ci>'a^^*-rsxS«riQx.5w^(c 

i:!?, £b^2 3±ffioy- h^fk^(7)^^;6>[D3^2 3iSI 

'9S¥< ?:^s J: 9?!^. r^©r-y- hm{b^60®i?(7:);^ 
i)^S?^i^S^^^f^M'rsci^d^r-#So ^blc, 013 

(B) ofRK<k;xgo^t*?t>lc^S<fe:XSSrfTofcS-g- 
Wl. di^2 3(0ffiJc?g^$ttfcy- hi^S^Kto^Sr^^y 
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(C) r-^®{c. m:^\-^i^^^i^^^mtJmt:m^ 2 0 Tim 

So 

[0 0 6 4] ?fc*5, *«|^<7>||2 0^|g^c:}3^/^'r«:, di 
\i^X%^\i^^ 

[0 0 6 5] (^JfefiTiJS) @2 3 (A) XZ.T^'TX^oftih 

JS^Vyi^^J^y^^xc^yi^xn^ ^^^i o 7&t/ Ki^ 
«ii 0 6«r/^^— -v^b. y— 0 7jstu^Ku 

So C(7>^'&. j^jOj^l O 5 a 

c^asd^-rtis^, y— 0 7^it;5 Ki^-r v^i^ 

[0 0 6 61 Ui/^3&«or, *:«§^Jw^5¥*«c^a{-*5 J(7 

KfbjR(?5ft&(C. LP-TEOS, TEO S-O3«<!0;5f 
^;d5r-#-5o 

[0 0 6 7] t^\i^x^ y =f >'K>fkiK^os 

U-v^^^ h^rl^^Ufc^, 3 0~1 O 0 nm(^ 

^ y ^/y =r y^^si/M^r^/uz/r:^^^ y ^n-^^^-^zi-^ 
y:t—^/i-\zm}&'r^o ^i^-^r-, :7:^- h y y ^^T^-r- 
f&^titz^^v v-y 3>'®^-5iM^r^;i-:7r ;^:>^y 
^(c^spii^ioiSSSr-^M^^r^A-rSo :i(Dm 
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^mmt\^x^^i7m^(Dv>mmum^7r^'r^mm 

[0 0 6 8 1 "^(D^^. =7\fyY^—^?\^r=^—}V (RT 
A) fefeSvMi:il^(7>fe^:IF4:fflv^it:^ffi^{cJ:oT4? 

nyb:^SgiK)«rdiffl5 2 3 (c:@ffltt:«:$:-iir. cn{cj;t?3^- 

V'^-—)v\z.-^\^XV—:^^^LA T^U^Ku^v-ffi^ 

fcSt^rir^/u:7r :5^-:^y v^^r-f^rfcsi^W:^*^ 

So 

[0 0 6 9] ilB^-fetC J:nJ^> 1^— i7>ffl(^i£bffl5 2 3 S: 
^ I, NT +@M S ggidtg;^ ^^-r S ^-T-^^m-f S r ^ 

f:i. 015 (A) (c:^-rj:5{-. di^ 2 3 i^oifli: |^ 
-rS3g-f-l^, 014 (B) tc^-rj:5{c. £b^2 3±S 
6^?^<?^-t^->'i-t|:I^='>'^i>' Vi^-—)\^<r>i^^^\z.X.oXU 

^ h^J^— /i-i&^y— ;^^«4 7js.t;« Ki^-r >'^«4 8k:>^ 
y— ;^1l^4 7S.a^ Ki^-i' i^mm^ st^^^i^^^ h^— 

[0 0 7 0] ClcO^it(7>^^60^IJy^{^. 014^:016 

(B) i:^tbS-rsci.v{cJ: l9SS?r-#So -ttJ:t>^s 

ti&jfeodij^ ^7i^1^;^^^^c:fcv^'Cl:^. 016 (A) <o:e 
"^tm^tmf^^. 016 (B) y-;?^ 

«^S«ilcJ:SJK»:&^3iLbttSo -5^. JifB:^&(c J: !9 
f^S^^i^:fe:«^{c*5^/^r^i. 0 1 5 {c;^-*-J: 5 Ic, y- 

J:oTlB?Lbfc£b95 2 3C0^^4 4 -r'<r UT g B 
S-g-W^c^jSi^ixSTt^). hiajSji4 3 i:. y 

^(O^it^^/hm^zn^^^Ltt^Xt^o ^J::^. ±15:?^ 

coy— ;^^ig4 7fi.u^ KU'-r >'€a«4 8{c^-rs-m<75 
mmcx-:>xmt'r^o 

[0 0 7 1 ] {mmm4) mi 7n:$:^m\ci}^f)-^^m 
-efcSo 



17 

[0 0 7 2 ] ^ (Dm^n. ^n^m^ i x i o c m""^ 

•Cfc^pMv-y ^>^S«5 1^0. Jiim^y^ly^'r 

[0 0 7 3] Z(Dmm.<Dm^{::^Xth\ii. SS^OpM^ 
M^^S 5 4 1:3: y 5 7 XtJ« F 1^^^ 5 8 Jcgg 

1 0 0 7 4 1 ^nm^ij-cii NMo s {coi^rm§^ ur 
PMo s{cov^rt>l^«t^Sfit*t-^:i ^>d^T-# 

^ fc' ^ /i ^ M I. N r t> ^ V ^ o 

lo 0 7 5 ] *3life«RIJc:*5i,>ri^. rfi^s 2 
BSJc. 01 8tc:;^-rJ: i o o" (omy^— 

lo 0 7 e] ^mMmxn. mMms\:^^'r='i^^^ h 
^^mx^^o 

[0 0 7 7] :^mmm\z.:i6i^x . ^t^^m^^^n^mm 
(Demits V- bmmxr)hT:^<om'f-mmcj^f&^ti 

[0 O 7 8 ] *|IJS^ll{c:^olNrf^, db§50^•Y^/^^^ 
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;^ / u - M ^ fS] _b ^ 6 r ^ S o 

[0 0 7 9 ] immm^) mi 9 (a) j^^^B^(7>m4 

<D^m{::-:d^ii>^^mWUmi (MO S?^ h^Vv^;^^) <^ 
-|gJ£fl^i|^;^-r^mST-*»So 019 (B) RX/ 

mi 9 (C) ^h.^nmi 7 (a) <7>XIXB — XIXBi^ 

Rx^xixc-xixcm^rt^^mmmxh^o 

10 [0 0 8 0] 0*6 ll^dilFBe 2^^-r5^^«:SS«r 

r^jT*- hm^6 4d^jgj*^n7:v^So y--hm^6 4tc 
di^6 2{c^^^ixfcffimiiJ^M-r-5igp«6 5f>^ 

[0 0 8 1 ] Z.<OX.0fi:m'^<r>%^\tm2 0 (A) —0 

2 0 (c) {ci.itdiorS{jg-rs;i^:i^r-#.5o -r^'j^t) 
•^,02 0 (A) *iS»S«6 ir-fc-5 

1X1 O^^cm'^COpM^^ffe^^^-rSv-y ^f^^S^O 

(10 0) ^®_btc, Ml^(^m^^^^3feife^^^^r. 

^4;/P^^^/£5*IO , 25iuin. S^l. 5 mO|g 

0. 5 /zm(D>xy ^^-di^e 2^?i^fiS;-r6o ^feo^r^ 0 
20 (B) \z.7^^X,b\z.. ^MWmSi^ 1 }L\z.^mYAz. 
J:!?, >/- hS^-fblKe 3 ^ bT^^ 1 0 nmCOv^y =t> 

t>. :^y ^^y =I>'^^^^?^-ti:'r^^6o 
[0 0 8 2] ^fe^^-t:. 020 (C) Xz.ff^'tX. 0\^. 

95 6 si-j^^b. ;lraiSmflE5 0 k V. K— XS2 X 1 o 

^^cm"^-et9g^-<::rvaAb, 9 0 0^, l^PflOT 

8^it;5K^>r :^^«6 e^Srj^fig-rSo y 

-:5^^*S68. Klx-f V®«6 6. hm@6 4 

2V^2 (c s • <i>F /q • Nsub) ^''^ (^^l". q ?^ 

ti: (ev) , € sl^**^2^Slg(7>fim^ (>^r72/K/ 

cm) , ^t;^NsubJ^^^^*Sffi<7>^B5S^@^ (c 

[0 0 8 3 ] 5 fc. *|IB^J^c:fe^/^r^:i, Ku-f 

>'ffi^6 6 o{g]®lc:t>y- h^@6 4:&^?^^^ix, 

50 i^-h^Aj. Ku^ v^iS<7>iS^lcS^;b«ISr->"-/^K-r 
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[00 84] Jiisoi: 5 tc: l^Xi^m^thf^m^Rl/^^ 
0. 2 5 am^-t?Sf^-y^/i-a*tcJ:Sigffio{£T{^l, it? 

[0 0 8 5] ^mMffiX}^. db^ 5 2 OiJIW^ 0 , 2 

[0 0 8 6] mz iit:^^m<on4<o^m\:ii>^fi^^^m 

R I EtdJiSy— hmi^e 4 0<|!I®3^t?^#IJffiLTl/^ 
6 6(7)if}3^6 2(7)igiJ®JC>5r'— hm^6 9^^b/.e>d^by 

K^=^6 4^jf^^r-#So cco«-a'> y— ;^^^6 8 

[0 0 8 7] /^jo, ilSLfc^iS^'Jtcpi^^ 
tl-f, P^-r^/^MO SFET. N^-t^v'UVIO S F E 

[0 0 8 8] S^c. :^^m\t. eij;tl^, ¥iit^*:pe^y^ 
[0 0 8 9 ] i^±.mm\^t:iJ:o\C:^mm(7y%lRXJ^m3 

[0 0 9 0] *^igo»2(7>^^0^2gft:^g 
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h'7>'i^:^i^<Dm&i)^mtj:^<Dx. mm<on^'^. 0^ 

[0 0 9 1 ] ^tz. :^mm(on 4 Rv^m 5 (D^m(D^^m 
mzmum^^\^x-mmmz.i^n^tifzmmmi^^ 

<f»F l**»^*:Sffi<7>:7:n/U5:2itt (eV) , esJ^** 
<r>x. ^Ut^^wmti<r>X%\,^V'7'>'iy^:^^^mMX 
[Iiiffi<75fejm?^.^m8^] 

[01] (A) ~ (c) Ji*^M<7>mico^i^Jc:36>*>S 
^^«:$IS OgJit ^ ffi 5« -r S aC) O »r® Eo 
[112] (A) , (B) n:^^m<r^m\<D^m\z.t^ii>^ 

[03] (A) , (B) «:*^§^omi<?5«l^fC36=^;6>S 

[134] Us (B) OIV-IVj||{C^9^®glp 
[gjS] g|3 (B) OV-V^tCfa^^ffiSo 

[06] ^^:^ji^^tm^EEt<Dmm^7f^'rif'7y. 

[118] (A) vx7^^mco%2<Dmmzfi>fi>^^m^wm 
m:<r>—mmmi&^7Ti'twtmm. (b) « (a) 

[119] (A) - (C) 1^ Kl^^ >'®g£->5^- hmjEi^ 
ftSr^-t-^ttHo 

[010] *«8g(7>m2o«i^jc35-*-s^»«^iie(?5te 

[Sii] ;*:^PJ<^m2<?:>^PJ{cd^d>s*^^2t^^g(7>fHi 

[012] *^§^<7>m2<7>^i^{c**)&>s^*{*:sieote 

o|l^fe?^M^^-r»rffillo 
[Hi 3] (A) - (D) f^Hl 2{C;^-r*2g^2^^aO 

[^14] :^mm<om 3 (7)iij£?^aoi|£2SL«:sga^^-r 

[iii5j (A) , (B) \%:^%m<^%3^mmmm<D 

[016] (A) {t^i^^(o^mwmm:<Di£'^f^^ ^ 
hi^m^TT^-rmmm. (b) t^t2^*(7>*^«:*^go-rix 

JS?^^«r^-r^®0o 



21 

[11181 mx 7\z^'rm^(o£h^(D^--y^-t:mm^ 
[019] (A) \^:^mm(Dm4<Dmm\^fi>7b>^^m# 

xiXB^{cf9 pfrSogl, (c) \^ (A) (Dxixc-xixcmic 
[0 2 0] (A) - (c) 1^01 9\:i^'r^mi^mW:(D 

[02 1] :^^m(Dm4<D^m\^7b^7b^^^mi^mwL<Dm 

[02 2] ^^m<o^mi^mm:i:^^mmmo 

[0 2 31 (A) nv^^(D^^mi^'^m:^^-rm^ms 

(B) \^ (A) 6OXXIIIB-XXIIIB2^t;i»5^aQ0o 
[«F#(OK8^] 
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1 •••v-y c3 l^S^g, 2, 4, 8, 3 1, 3 2 •••V' 

3, 1 5-jj?y v^y ^rv^^ 5, 1 2-i-v^>^ 

2s 1 o-diMi/y ^v-^. 11, i4-^^<b^, 1 

s-mm^^nmni^. 1 e-- h^i^^iymm. 21, 5 

1, 6 2 2 -DQ^. 2 3, 5 2, 6 2 

-di^FB, 2 4, 5 3-jteii!:M. 25a, 25b, 28 
a, 28b, 30a, 30b, 55, eS'-V—bt^B. 
2 6, 2 9 a, 29b, 5 6, 6 4"'^—^^,^. 

10 2 7 •••=3 — tfi, 3 3 ■••U'v^;^ hii. 3 4 - ^5^:^^;^ 

rvi^yif-Thm 4 i-spfljfeia^, 4 2-3>'^^ 

h:&^?gj*^ttS^*S. 4 3---::i>'i$^^ hgaj^jg. 4 4- 

5 4"-pM^M^;i. 5 7, 6 8 •••y— 
5 8, 6 6-- Kl^-rvH^. 6 7 -^-y^/P^^. 
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